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* Welcome to STN International 

Web Page URLs for STN Seminar Schedule - N. America 

"Ask CAS" for self-help around the clock 

New e-mail delivery for search results now available 

PHARMAMarketLetter (PHARMAML) - new on STN 

Aguatic Toxicity Information Retrieval (AQUIRE) 

now available on STN 

Sequence searching in REGISTRY enhanced 
JAPIO has been reloaded and enhanced 

Experimental properties added to the REGISTRY file 
CA Section Thesaurus available in CAPLUS and CA 
CASREACT Enriched with Reactions from 1907 to 1985 
BEILSTEIN adds new search fields 

Nutraceuticals International (NUTRACEUT) now available on 

DKILIT has been renamed APOLLIT 

More calculated properties added to REGISTRY 

CSA files on STN 

PCTFULL now covers WP/PCT Applications from 1978 to date 
TOXCENTER enhanced with additional content 
Adis Clinical Trials Insight now available on STN 
Simultaneous left and right truncation added to COMPENDEX, 
ENERGY, INSPEC 

CANCERLIT is no longer being updated 
METADEX enhancements 

PCTGEN now available on STN 
TEMA now available on STN 

NTIS now allows simultaneous left and right truncation 
PCTFULL now contains images 

SDI PACKAGE for monthly delivery of multifile SOI results 
EVENTLINE will be removed from STN 
PATDPAFULL now available on STN 

Additional information for trade-named substances without 

structures available in REGISTRY 
Display formats in DGENE enhanced 
MEDLINE Reload 

Polymer searching in REGISTRY enhanced 

Indexing from 1947 to 1956 added to records in CA/ CAPLUS 

New current-awareness alert (SDI) frequency in 

WPIDS/WPINDEX/WPIX 

RDISCLOSURE now available on STN 

Pharmacokinetic information and systematic chemical names 
added to PHAR 

MEDLINE file segment of TOXCENTER reloaded 

Supporter information for ENCOMPPAT and ENCOMPLIT updated 
CHEMREACT will be removed from STN 

Simultaneous left and right truncation added to WSCA 
RAPRA enhanced with new search field, simultaneous left an 
right truncation 

Simultaneous left and right truncation added to CBNB 
PASCAL enhanced with additional data 



NEWS 44 Jun 20 2003 edition of the FSTA Thesaurus is now available 

NEWS EXPRESS April 4 CURRENT WINDOWS VERSION IS V6.01a, CURRENT 
MACINTOSH VERSION IS V6.0b(ENG) AND V6.0Jb(JP), 
AND CURRENT DISCOVER FILE IS DATED 01 APRIL 2003 

NEWS HOURS STN Operating Hours Plus Help Desk Availability 

NEWS INTER General Internet Information 

NEWS LOGIN Welcome Banner and News Items 

NEWS PHONE Direct Dial and Telecommunication Network Access to STN 
NEWS WWW CAS World Wide Web Site (general information) 

Enter NEWS followed by the item number or name to see news on that 
specific topic. 

All use of STN is subject to the provisions of the STN Customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation 
of commercial gateways or other similar uses is prohibited and may 
result in loss of user privileges and other penalties. 

************* STN Columbus ************** 



FILE 'HOME' ENTERED AT 14:41:24 ON 24 JUN 2003 



=> file reg 

COST IN U.S. DOLLARS 

FULL ESTIMATED COST 



SINCE FILE TOTAL 
ENTRY SESSION 
0.21 0.21 



FILE 'REGISTRY' ENTERED AT 14:41:32 ON 24 JUN 2003 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2003 American Chemical Society (ACS) 

Property values tagged with IC are from the ZIC/VINITI data file 
provided by InfoChera. 

STRUCTURE FILE UPDATES: 23 JUN 2003 HIGHEST RN 536496-82-9 
DICTIONARY FTI.i: UPDATES: 23 JUN 2CC3 HIGHEST RN 536496-82-9 

TSCA INFORMATION NOW CURRENT THROUGH JANUARY 6, 2003 

Please note that search-term pricing does apply when 

conducting SmartSELECT searches. 

Crossover limits have been increased. See HELP CROSSOVER for details. 

Experimental and calculated property data are now available. See HELP 
PROPERTIES for more information. See STNote 27, Searching Properties 
in the CAS Registry File, for complete details: 
http : //www. cas . org/ONLINE/STN/ STNOTES/ 3tnotes27 . pdf 



=> s p glycoprotein 
746054 P 
26321 GLYCOPROTEIN 
LI 146 P GLYCOPROTEIN 

( P (W) GLYCOPROTEIN) 



=> file caplus 

COST IN U.S. DOLLARS 



FULL ESTIMATED COST 



SINCE FILE TOTAL 
ENTRY SESSION 
8.84 9.05 



FILE 'CAPLUS' ENTERED AT 14:42:03 ON 24 JUN 2003 

USE IS SUBJECT TO THE TEFiMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2003 AMERICAN CHEMICAL SOCIETY (ACS) 



Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 
The CA Lexicon is the copyrighted intellectual property of the 
American Chemical Society and is provided to assist you in searching 
databases on STN. Any dissemination, distribution, copying, or storing 
of this information, without the prior written consent of CAS, is 
strictly prohibited. 

FILE COVERS 1907 - 24 Jun 2003 VOL 138 ISS 26 
FILE LAST UPDATED: 23 Jun 2003 ( 2 0 030 62 3 /ED ) 

This file contains CAS Registry Numbers for easy and accurate 
substance identification. 



=> s 11 

L2 85 LI 

=> s p glycoprotein 
2126568 P 

83926 GLYCOPROTEIN 
L3 6487 P GLYCOPROTEIN 

(P (W) GLYCOPROTEIN) 

=> s protease inhibitor 
75708 PROTEASE 
414926 INHIBITOR 
L4 11683 PROTEASE INHIBITOR 

( PROTEASE (W) INHIBITOR) 



=> e 


cancer 




El 


13 


CANCENTRINE/BI 


E2 




CANCENTRINEMETHINE/BI 


E3 


189703 


--> CANCER/BI 


E4 




CANCERO/BI 


E5 


3 


CANCERl/BI 


E6 


1 


CANCERIO/BI 


E7 


1 


CANCER4/BI 


E8 




CANCERA/BI 


E9 


2 


CAl^ICERAND/BI 


ElO 


1 


CANCERARRAY/BI 


Ell 


36 


CANCERATION/BI 


E12 


1 


CANCERB/BI 


=> s 


e3 




L5 


189703 


CAI-JCER/BI 


=> e 


neoplastic 




El 


4 


NEOPLAST/RT 


E2 


1 


NEOPLASTIA/BI 


E3 


42911 


--> NEOPLASTIC/BI 


E4 


2 


NEOPLASTICA/BT 


E5 


338 


NEOPLASTICALLY/BI 



E6 1 NEOPLASTICCELL/BI 

E7 1 NEOPLASTICDISEASES/BI 

E8 8 NEOPLASTICITY/BI 

E9 i NEOPI,ASTICLLY/BI 

ElO 1 NEOPLASTICO/BI 

Ell 1 NEOPLASTICPROCESS/BI 

E12 10 NEOPLASTICS/BI 



=> s e3-e5 

42911 NEOPLASTIC/BI 

2 NEOPLASTICA/BI 

338 NEOPLASTICALLY/BI 

L6 42966 (NEOPLASTIC/BI OR NEOPLASTICA/BI OR NEOPLASTICALLY/BI) 

=> d his 

(FILE 'HOME' ENTERED AT 14:41:24 ON 24 JUN 2003) 

FILE 'REGISTRY' ENTERED AT 14:41:32 ON 24 JUN 2003 
LI 146 S P GLYCOPROTEIN 

FILE 'CAPLUS' ENTERED AT 14:42:03 ON 24 JUN 2003 
L2 85 S LI 

L3 6487 S P GLYCOPROTEIN 

L4 1168 8 S PROTEASE INHIBITOR 

E CANCER 
L5 189703 S E3 

E NEOPLASTIC 
L6 42966 S E3-E5 

=> s 12 or 13 

L7 6538 L2 OR L3 

=> s 15 and 14 

L8 356 L5 AND L4 

=> s 18 and 17 

L9 4 L8 AND L7 

=> d 19 1-4 

L9 ANSWER 1 OF 4 CAPLUS COPYRIGHT 2003 ACS 
AN 2002:679765 CAPLUS 

TI The protease inhibitor ritonavir inhibits the 

functional activity of the multidrug resistance related-protein 1 (MRP-1) 
AU Olson, Douglas P.; Scadden, David T.; D'Aquila, Richard T . ; De Pasquale, 

Maria Pia 

CS AIDS Research Center, Massachusetts General Hosp . , Harvard Med. Sch., 
Boston, MA, USA 

SO AIDS (London, United Kingdom) (2002), 16(13), 1743-1747 

CODEN: AIDSET; ISSN: 0269-9370 
PB Lippincott Williams & Wilkins 
DT Journal 
LA English 

RE.CNT 23 THERE ARE 23 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L9 ANSWER 2 OF 4 CAPLUS COPYRIGHT 2003 ACS 
AN 2002:651617 CAPLUS 
DN 137:195065 

TI In vitro and in vivo modulation of MDRl /p-glycoprotein 

in HIV-infected patients administered highly active antiretroviral therapy 



and liposomal doxorubicin 
AU Lucia, Mothanje Barbara; Rutella, Sergio; Leone, Giuseppe; Larocca, Luigi 

Maria; Vella, Stefano; Cauda, Roberto 
CS Department of Infectious Diseases, Catholic University, Rome, Italy 
SO JAIDS, Journal of Acquired Immune Deficiency Syndromes (2002), 30(4), 

369-378 

CODEN: JJASFJ 
PB Lippincott VJilliams & VJillcins 
DT Journal 
LA English 

RE.CNT 42 THERE ARE 42 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L9 AI-ISWER 3 OF 4 CAPLUS COPYRIGHT 2003 ACS 
AN 2000:614880 CAPLUS 
DN 133:290617 

TI The disposition of saquinavir in normal and P- 

glycoprotein deficient mice, rats, and in cultured cells 

AU Washington, Carla B.; Wiltshire, Hugh R.; Man, Martha; Moy, Tina; Harris, 
Steve R.; Worth, Eric; Weigl, Paul; Liang, Zhenmin; Hall, David; Marriott, 

Lorraine; Blaschke, Terrence F. 
CS Division of Clinical Pharmacology, Department of Medicine, Stanford 

University School of Medicine, Stanford, CA, USA 
SO Drug Metabolism and Disposition (2000), 28(9), 1058-1062 

CODEN: DMDSAI; ISSN: 0090-9556 
PB American Society for Pharmacology and Experimental Therapeutics 
DT Journal 
LA English 

RE.CNT 29 THERE ARE 29 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L9 ANSWER 4 OF 4 CAPLUS COPYRIGHT 2003 ACS 

AN 1998:241719 CAPLUS 
DN 129:12257 

TI Overlapping substrate specificities of cytochrome P450 3A and p- 
glycoprotein for a novel cysteine protease 
inhibitor 

AU Zhang, Yuanchao; Guo, Xisheng; Lin, Emil T.; Benet, Leslie Z. 

CS Department of Biopharmaceutical Sciences, School of Pharmacy, University 

of California, San Francisco, CA, 94143-0445, USA 
SO Drug Metabolism and Disposition (1998), 26(4), 360-366 

CODEN: DMDSAI; ISSN: 0090-9556 
PB Williams & Will^ins 
DT Journal 
LA English 

RE.CNT 52 THERE ARE 52 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 



=> d 19 4 all 

L9 ANSWER 4 OF 4 CAPLUS COPYRIGHT 2003 ACS 
AN 1998:241719 CAPLUS 
DN 129:12257 

TI Overlapping substrate specificities of cytochrome P450 3A and p- 
glycoprotein for a novel cysteine protease 
inhibitor 

AU Zhang, Yuanchao; Guo, Xisheng; Lin, Emil T.; Benet, Leslie Z. 

CS Department of Biopharmaceutical Sciences, School of Pharmacy, University 

of California, San Francisco, CA, 94143-0446, USA 
SO Drug Metabolism and Disposition (1998), 26(4), 360-366 

CODEN: DMD.SAI; ISSN: 0090-9556 



Williams & VJilkins 

Journal 

English 

1-2 (Pharmacology) 

K02 (morpholine-urea-Phe-Hphe-vinylsulfone) , a newly developed 
peptidomimetic, acts as a potent cysteine protease 
inhibitor, esp. of cathepsins B and L (which are assocd. with 
cancer progression) and cruzain (a cysteine protease of 

Trypanosoma cruzi, which is responsible for Chagas ' disease). Here we 
investigated features of the disposition of K02 using in vitro systems, 
characterizing the interaction of the drug with human cytochrome P 450 
(CYP) 3A and P-glycoprotein (P-gp), a mediator of 
multidrug resistance (MDR) to cancer chemotherapy and a 
counter-transporter in the intestine that limits oral drug 
bioavailability. P-gp functions as an ATP-dependent drug efflux pump to 
reduce intracellular cytotoxic concns . An HPLC assay was developed to 
analyze K02 and its metabolites formed in human liver microsomes. Three 
major primary metabolites were detd. by LC/MS/MS to be hydroxylated 
products of the parent compd. A rabbit anti-CYP3A polyclonal antibody 
(200 .mu.l antibody/mg microsomal protein) produced 75-94- inhibition of 
the formation of these three hydroxylated metabolites. Ketoconazole (5 
.mu.M), a selective CYP3A inhibitor, produced up to 75- inhibition, 
whereas other CYP-specific inhibitors, i.e. quinidine (CYP2D6), 
7, 8-benzoflavone {CYP1A2), and sulfaphenazole (CYP2C9), showed no 
significant effects. An identical metabolite formation profile for K02 
was obsd. with cDNA-expressed human CYP3A4 (Gentest) . These data 
demonstrate that K02 is a substrate for CYP3A. Formation of 
1 ' -hydroxymidazolam, the primary human midazolam metabolite, was markedly 
inhibited by K02 via competitive processes, which suggests the potential 
for drug-drug interactions of K02 with other CYP3A substrates. K02 
significantly inhibited the photoaf f inity labeling of P-gp with azidopine 
and LU-49888, a photoaf f inity analog of verapamil. Transport studies with 
[14C]K02, using MDRl-trans f ected Madin-Darby canine kidney cell monolayers 
in the Transwell system, demonstrated that the basolateral-to-apical flux 
of K02 across MDRl-transfected Madin-Darby canine kidney cells was 
markedly greater than the apical-to-basolateral flux (ratio of 63 with 10 
.mu.M [14C]K02). This suggests that K02 is also a P-gp substrate. These 
studies are important for formulating strategies to increase the 
absorption and/or decrease the elimination of K02 and to optimize its 
delivery to malignant cells and parasite-infected host cells, 
pharmacokinetic P4503A glycoprotein P cysteine protease 
Antitumor agents 
Drug bioavailability 
Liver 
Microsome 

Multidrug resistance 
Pharmacokinetics 

(overlapping substrate specificities of cytochrome P 450 3A and 

P-glycoprotein for a novel cysteine protease 

inhibitor ) 
P- glycoproteins 

RL: BAC (Biological activity or effector, except adverse) ; BPR (Biological 
process); BSU (Biological study, unclassified); BIOL (Biological study); 
PROC (Process) 

(overlapping substrate specificities of cytochrome P 450 3A and 

p-glycoprotein for a novel cysteine protease 

inhibitor) 

Drug interactions 

(pharmacokinetic; overlapping substrate specificities of cytochrome P 
450 3A and p-glycoprotein for a novel cysteine 
protease inhibitor) 
S035-51-2, Cytochrome P 450, biological studies 



RL- BAC (Biological activity or effector, except adverse); BPR (Biological 
process); BSU (Biological study, unclassified); BIOL (Biological study); 
PROC (Process) 

(3A; overlapping substrate specificities of cytochrome P 450 3A and 
p-glycoprotein for a novel cysteine protease 
inhibitor) 

IT 56-54-2, Quinidine 526-08-9, Sul f aphenazole 604-59-1, 7 , 8-Benzof lavone 
65277-42-1, Ketoconazole 138674-34-7, Cysteine protease 
inhibitor 170111-23-6, K 02 , 
RL: BAC (Biological activity or effector, except adverse); BPR (Biological 
process); BSU (Biological study, unclassified); BIOL (Biological study); 
PROC (Process) 

(overlapping substrate specificities of cytochrome P 450 3A and 
p-glycoprotein for a novel cysteine protease 
inhibitor) 
IT 59467-70-8, Midazolam 

RL: BPR (Biological process); BSU (Biological study, unclassified); BIOL 
(Biological study); PROC (Process) 

(overlapping substrate specificities of cytochrome P 450 3A and 

p-glycoprotein for a novel cysteine protease 

inhibitor) 

IT 59468-90-5D, hydro 17 01 11-23-6D, hydroxylated metabolites 

RL: BPR (Biological process); BSU (Biological study, unclassified); MFM 
(Metabolic formation); BIOL (Biological study); FORM (Formation, 
nonpreparative) ; PROC (Process) 

(overlapping substrate specificities of cytochrome P 450 3A and 

p-glycoprotein for a novel cysteine protease 

inhibitor) 

RE.CNT 52 THERE ARE 52 CITED REFERENCES AVAILABLE FOR THIS RECORD 

RE 

(1) Beck, W; Cancer Res 1986, V46, P778 CAPLUS 

(2) Benet, L; Goodman S Gilman's The Pharmacological Basis of Therapeutics, 9th 
Ed 1996, P3 

(3) Benet, L; J Controlled Release 1996, V39, P139 CAPLUS 

(4) Bontempi, E; Mol Biochem Parasitol 1989, V33, P43 CAPLUS 

(5) Bornheim, L; Biochem Pharmacol 1989, V38, P2789 CAPLUS 

(6) Chen, W; Curr Opin Cell Biol 1992, V4 , P802 CAPLUS 
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(8) Clawson, G; Cancer Invest 1996, V14, P597 CAPLUS 
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(15) Gomez, D; Clin Pharmacol Ther 1995, V58, P15 CAPLUS 

(16) Gorslci, J; Biochem Pharmacol 1994, V48, P173 CAPLUS 
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(20) Hunter, J; J Biol Chem 1993, V268, P14991 CAPLUS 
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=> g his 

G IS NOT A RECOGNIZED COMMAND 

The previous command name entered was not recognized by the system. 
For a list of commands available to you in the current file, enter 
"HELP COMMANDS" at an arrow prompt (=>) . 

=> d his 

(FILE 'HOME' ENTERED AT 14:41:24 ON 24 JUN 2003) 

FILE 'REGISTRY' ENTERED AT 14:41:32 ON 24 JUN 2003 
LI 146 S P GLYCOPROTEIN 

FILE 'CAPLUS' ENTERED AT 14:42:03 ON 24 JUN 2003 
L2 85 S LI 

L3 64 87 S P GLYCOPROTEIN 

L4 11688 S PROTEASE INHIBITOR 

E CANCER 
L5 189703 S E3 

E NEOPLASTIC 
L6 42966 S E3-E5 

L7 6538 S L2 OR L3 

L8 356 S L5 AND L4 

L9 4 S L8 AND L7 

=> s s 16 and 14 
MISSING OPERATOR S L6 

The search profile that was entered contains terms or 
nested terms that are not separated by a logical operator. 

=> s 14 and 16 

LIO 83 L4 AND L5 

=> s 110 and 17 

Lll 0 LIO AND L7 

=> d his 



(FILE 'HOME' ENTERED AT 14:41:24 ON 24 JUN 2003) 



FILE 'REGISTRY' ENTERED AT 14:41:32 ON 24 JUN 2003 
Li 146 S P GLYCOPROTEIN 

FILE 'CAPLUS' ENTERED AT 14:42:03 ON 24 JUN 2003 
L2 85 S LI 

L3 6487 S P GLYCOPROTEIN 

L4 11688 S PROTEASE INHIBITOR 

E CANCER 
L5 189703 S E3 

E NEOPLASTIC 
L6 42966 S E3-E5 

L7 6538 S L2 OR L3 

L8 356 S L5 AND L4 

L9 4 S L8 AND L7 

LIO 83 S L4 AND L6 

Lll 0 S LIO AND L7 

=> s hiv or retroviral or herpes or hhv 
49875 HIV 
13515 RETROVIRAL 
214 4 3 HERPES 
1082 HHV 

L12 81725 HIV OR RETROVIRAL OR HERPES OR HHV 

=> s 112 and 14 

L13 3094 L12 AND L4 

=> s 113 and 17 

L14 38 L13 AND L7 

=> d 114 10-38 

L14 ANSWER 10 OF 38 CAPLUS COPYRIGHT 2003 ACS 
AN 2002:1445 CAPLUS 
DN 137:103470 

TI Multidrug resistance (MDR-1) expression in aids-related lymphomas 

AU Tulpule, Anil; Sherrod, Andy; Dharmapala, Dharshika; Young, Lillian L. ; 

Espma, Byron M. ; Sanchez, Maria Norilyn; Gill, Parkash S.; Levine, 

Alexandra M. 

CS Departments of Medicine and Pathology, University of Southern California 

Keck School of Medicine, Los Angeles, CA, USA 
SO Leukemia Research (2002), 26(2), 121-127 

CODEN: LEREDD; ISSN: 0145-2126 
PB Elsevier Science Ltd. 
DT Journal 
LA English 

RE.CNT 42 THERE ARE 42 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L14 ANSWER 11 OF 38 CAPLUS COPYRIGHT 2003 ACS 
AN 2001:887744 CAPLUS 
DN 136:193673 

TI Pharmacokinetic study of human immunodeficiency virus protease inhibitors 

used in combination with amprenavir 
AU Sadler, Brian M.; Gillotin, Catherine; Lou, Yu ; Eron, Joseph J.; Lang, 

William; Haubrich, Richard; Stein, Daniel S. 
CS Glaxo Wellcome (now GlaxoSmithKline ) Inc., Research Triangle Park, NC, 

27709-3398, USA 

SO Antimicrobial Agents and Chemotherapy (2001), 45(12), 3663-3668 

CODEN: AMACCQ; ISSN: 0066-4804 
PB American Society for Microbiology 



DT Journal 
LA English 

RE.CNT 24 THERE ARE 24 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 

LI 4 ANSWER 12 OF 38 CAPLUS COPYRIGHT 2003 ACS 

AN 2001:711663 CAPLUS 

DN 136:3505 

TI Functional expression of p-glycoprotein in rat brain 

microglia 

AU Lee, Gloria; Schlichter, Lyanne; Bendayan, Moise; Bendayan, Reina 

CS Department of Pharmaceutical Sciences, University of Toronto, Toronto, ON, 

SO Journal of Pharmacology and Experimental Therapeutics (2001), 299(1), 
204-212 

CODEN: JPETAB; ISSN: 0022-3565 
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AS The anti-HIV protease inhibitors represent a new class of agents 
for treatment of HIV infection. Saquinavir, ritonavir, 

indinavir, and nelfinavir are the first drugs approved in this class and 
significantly reduce HIV RNA copy no. with minimal adverse 
effects. They are all substrates of cytochrome P 450 3A4, and are 
incompletely bioavailable . The drug transporting protein, p- 
glycoprotein (P-gp), which is highly expressed in the intestinal 
mucosa, could be responsible for the low oral bioavailability of these and 
other drugs which are substrates for this transporter. To det. whether 
these protease inhibitors are modulators of P-gp, we studied them in cell 
lines which do and do not express P-gp. Saquinavir, ritonavir and 
nelfinavir significantly inhibited the efflux of [ 3H1 paclitaxel and 
[3H] vinblastine in P-gp-pos . cells, resulting in an increase in 
intracellular accumulation of these drugs. However, similar concns . of 
indinavir did not affect the accumulation of these anticancer agents. In 
photoaf f inity labeling studies, saquinavir and ritonavir displaced 
[3H]azidopine, a substrate for P-gp, in a dose-dependent manner. These 
data suggest that saquinavir, ritonavir, and nelfinavir are inhibitors and 
possibly substrates of P-gp. Because saquinavir has a low 

bioavailability, its interaction with P-gp may be involved in limiting its 

absorption . 
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AB This work investigated whether saquinavir is a substrate for the multidrug 
resistance transporter p-glycoprotein (P-gp), which 

may reduce the effective intracellular concn. of the drug. G185 cells, 
which highly express P-gp, were resistant to saquinavir-mediated 
cytotoxicity, and co-addn. of cyclosporine reversed this resistance. 
Saquinavir and saquinavir mesylate inhibited basolateral-to-apical 
transport of the fluorescent dye rhodamine 123 in a polarized epithelial 
transport assay, a result that suggests competition of these drugs for the 
P-gp transporter. Finally, the specific, directional transport of 
saquinavir and saquinavir mesylate was measured in an epithelial monolayer 
model. Transport in the basolateral-to-apical direction was 3-fold 
greater than apical-to-basolateral flux for both saquinavir and saquinavir 
mesylate and was bloc)«ed by co-incubation with the established 
P-gp-reversal agents cyclosporine and verapamil. These data provide 
evidence that saquinavir is a substrate for the P-gp transporter and 
suggest that this protein may affect intracellular accumulation of the 
drug and contribute to its poor oral bioavailability. 
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IT Multidrug resistance 

(saquinavir transport by p-glycoprotein in relation 

IT Biological transport 

(saquinavir transport by p-glycoprotein in relation 
to multidrug resistance) 
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AB A review with 83 refs. Cytochrome P 450 3A4 (CYP3A4), the major phase I 
drug metabolizing enzyme in humans, and the MDRl gene product P- 
glycoprotein (P-gp) are present at high concns. in villus tip 
enterocytes of the small intestine and share a significant overlap in 
substrate specificity. A large body of research both in vitro and in vivo 
has established metab. by intestinal CYP3A4 as a major determinant of the 
systemic bioavailability of orally administered drugs. More recently it 
has been recognized that drug extrusion by intestinal P-gp can both reduce 
drug absorption and modulate the effects of inhibitors and inducers of 
CYP3A-mediated metab. There is relatively little data regarding the 
effects of CYP3A and P-gp on peptide drugs; however, studies with the 
cyclic peptide immunosuppressant cyclosporine as well as peptidomimetics 
such as the HIV-protease inhibitor 
saquinavir (Invirase) and a new cysteine protease 
inhibitor K02 (Morpholine-Urea-Phe-Hphe-Vinyl sulfone; Axys 
Pharmaceuticals) provide some insight into the impact of these systems on 
the oral absorption of peptides. 
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AB Purpose was to investigate in vitro the mechanisms involved in the 
gastro-intestinai absorption of the HIV protease 
inhibitor, saquinavir mesylate ( Invirase . RTM. ) whose oral 
bioavailability is low, variable, and significantly increased by 
co-administration with ritonavir, also an HIV protease 
inhibitor but with higher oral bioavailability. Confluent 

epithelial layers of human Caco-2 cells mimicl^ing the intestinal barrier. 
Both saquinavir and ritonavir showed polarized transport through Caco-2 
cell monolayers in the basolateral to apical direction (secretory 
pathway), exceeding apical to basolateral transport (absorptive pathway) 
by factors of 50-70 and 15-25, resp. Active efflux was temp, dependent, 
saturable and inhibited by verapamil and cyclosporin A. Saquinavir and 
ritonavir decreased each other's secretory permeability and hence elevated 
their net transport by the absorptive pathway. Saquinavir and ritonavir 
are both substrates for an efflux mechanism in the gut, most li)cely 
p-glycoprotein, which acts as a counter-transporter for 

both drugs. Together with sensitivity to gut-wall metab. by cytochrome P 
450 3A, this may partially account for the low and variable oral 
bioavailability of saquinavir in clin. studies and for its increased 
bioavailability after co-administration with ritonavir. 
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AB The FDA approved HIV-1 protease inhibitors, ritonavir, 

saquinavir, and indinavir, are very effective in inhibiting HIV 
-1 replication, but their long-term efficacy is unknown. Since in vivo 
efficacy depends on access of these drugs to intracellular sites where 
HIV-1 replicates, we detd. whether these protease inhibitors are 
recognized by the MDRl multidrug transporter (p- 
glycoprotein, or P-gp) , thereby reducing their intracellular 
accumulation. In vitro studies in isolated membrane prepns. from insect 
cells infected with MDRl-expressing recombinant baculovirus showed that 
these inhibitors significantly stimulated P-gp-speci f ic ATPase activity 
and that this stimulation was inhibited by SDZ PSC 833, a potent inhibitor 
of P-gp. Furthermore, photoaf f inity labeling of P-gp with the substrate 
analog [ 1251 ] iodoarylazidoprazosin (lAAP) was inhibited by all three 
inhibitors. Cell-based approaches to evaluate the ability of these 
protease inhibitors to compete for transport of known P-gp substrates 
showed that all three HIV-1 protease inhibitors were capable of 



inhibiting the transport of some of the known P-gp substrates but their 
effects were generally weaker than other documented P-gp modula-ors such 
as verapamil or cyclosporin A. Inhibition of HIV-1 replication 
by all three protease inhibitors was reduced but can be restored by MDRl 
inhibitors in cells expressing MDRl. These results indicate that the 
HIV-1 protease inhibitors are substrates of the human multidrug 
transporter, suggesting that cells in patients that express the MDRl 
transporter will be relatively resistant to the anti-viral effects of the 
HIV-1 protease inhibitors, and that absorption, excretion, and 
distribution of these inhibitors in the body may be affected by the 
multidrug transporter. 
ST HIVl protease inhibitor MDRl multidrug transporter 
IT Anti-AIDS agents 
Antiviral agents 
Human immunodeficiency virus 1 

(HIV-1 protease inhibitors are substrates for the MDRl 
multidrug transporter) 
IT Multidrug resistance proteins 

RL: BPR (Biological process); BSU (Biological study, unclassified); BIOL 
(Biological study); PROC (Process) 

(MDRl; HIV-1 protease inhibitors are substrates for the MDRl 
multidrug transporter) 
IT Biological transport 
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multidrug transporter) 
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(HIV-1 protease inhibitors are substrates for the MDRl 
multidrug transporter) 
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LA English 
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AB Currently available HIV-1 protease inhibitors are potent agents 
in the therapy of HIV-1 infection. However, limited oral 
absorption and variable tissue distribution, both of which are largely 
unexplained, complicate their use. The authors tested the hypothesis that 
P-glycoprotein is an important transporter for these 

agents. The authors studied the vectorial transport characteristics of 
indinavir, nelfinavir, and saquinavir in vitro using the model P 
-glycoprotein expressing cell lines L-MDRl and Caco-2 cells, and 
in vivo after i.v. and oral administration of these agents to mice with a 
disrupted mdrla gene. All three compds . were found to be transported by 
P-glycoprotein in vitro. After oral administration. 



plasma concns. were elevated 2-5-fold in mdrla (-/-) mice and with i.v. 
administration, brain concns. were elevated 7-36-fold. These data 
demonstrate that p-glycoprotein limits the oral 

bioavailability and penetration of these agents into the brain. This 

raises the possibility that higher HIV- 1 protease 

inhibitor concns. may be obtained by targeted pharmacol. 

inhibition of p-glycoprotein transport activity. 
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Blood-brain barrier 
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IT Biological transport 
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AB K02 (morpholine-urea-Phe-Hphe-vinylsulfone) , a newly developed 
peptidomimetic, acts as a potent cysteine protease 
inhibitor, esp. of cathepsins B and L (which are assocd. with 
cancer progression) and cruzain (a cysteine protease of 

Trypanosoma cruzi, which is responsible for Chagas ' disease). Here we 
investigated features of the disposition of K02 using in vitro systems, 
characterizing the interaction of the drug with human cytochrome P 450 
(CYP) 3A and p-glycoprotein (P-gp), a mediator of 
multidrug resistance (MDR) to cancer chemotherapy and a 
counter-transporter in the intestine that limits oral drug 
bioavailability. P-gp functions as an ATP-dependent drug efflux pump to 
reduce intracellular cytotoxic concns . An HPLC assay was developed to 
analyze K02 and its metabolites formed in human liver microsomes. Three 
major primary metabolites were detd. by LC/MS/MS to be hydroxylated 
products of the parent compd. A rabbit anti-CYP3A polyclonal antibody 
(200 .mu.l antibody/mg microsomal protein) produced 75-94r inhibition of 
the formation of these three hydroxylated metabolites. Ketoconazole (5 
.rau.M), a selective CYP3A inhibitor, produced up to 75- inhibition, 
whereas other CYP-specific inhibitors, i.e. quinidine (CYP2D6), 
7, 8-benzoflavone (CYP1A2), and' sulfaphenazole ICYP2C9), showed no 
significant effects. An identical metabolite formation profile for K02 
was obsd. with cDNA-expressed human CYP3A4 (Gentest) . These data 
demonstrate that K02 is a substrate for CYP3A. Formation of 
1 ' -hydroxymidazolam, the primary human midazolam metabolite, was markedly 
inhibited by K02 via competitive processes, which suggests the potential 
for drug-drug interactions of K02 with other CYP3A substrates. K02 
significantly inhibited the photoaf f inity labeling of P-gp with azidopine 
and LU-49888, a photoaf f inity analog of verapamil. Transport studies with 
[14C1K02, using MDRl-trans f ected Madin-Darby canine kidney cell monolayers 
in the Transwell system, demonstrated that the basolateral-to-apical flux 
of K02 across MDRl-transfected Madin-Darby canine kidney cells was 
markedly greater than the apical-to-basolateral flux (ratio of 63 with 10 
.mu.M [14C]K02). This suggests that K02 is also a P-gp substrate. These 
studies are important for formulating strategies to increase the 
absorption and/or decrease the elimination of K02 and to optimize its 
delivery to malignant cells and parasite-infected host cells. 
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AB This work investigated whether saquinavir is a substrate for the multidrug 
resistance transporter p-glycoprotein (P-gp), which 

may reduce the effective intracellular concn. of the drug. G185 cells, 
which highly express P-gp, were resistant to saquinavir-mediated 
cytotoxicity, and co-addn. of cyclosporine reversed this resistance. 
Saquinavir and saquinavir mesylate inhibited basolateral-to-apical 
transport of the fluorescent dye rhodamine 123 in a polarized epithelial 
transport assay, a result that suggests competition of these drugs for the 
P-gp transporter. Finally, the specific, directional transport of 
saquinavir and saquinavir mesylate was measured in an epithelial monolayer 
model. Transport in the basolateral-to-apical direction was 3-fold 
greater than apical-to-basolateral flux for both saquinavir and saquinavir 
mesylate and was blocked by co-incubation with the established 
P-gp-reversal agents cyclosporine and verapamil. These data provide 
evidence that saquinavir is a substrate for the P-gp transporter and 
suggest that this protein may affect intracellular accumulation of the 
drug and contribute to its poor oral bioavailability. 
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Section cross- reference ( s ) : 63 
AB A review with 83 refs. Cytochrome P 4 50 3A4 (CYP3A4), the major phase I 
drug metabolizing enzyme in humans, and the MDRl gene product p- 
glycoprotein (P-gp) are present at high concns . in villus tip 
enterocytes of the small intestine and share a significant overlap in 
substrate specificity. A large body of research both in vitro and in vivo 
has established metab. by intestinal CYP3A4 as a major determinant of the 
systemic bioavailability of orally administered drugs. More recently it 
has been recognized that drug extrusion by intestinal P-gp can both reduce 
drug absorption and modulate the effects of inhibitors and inducers of 
CYP3A-mediated metab. There is relatively little data regarding the 
effects of CYP3A and P-gp on peptide drugs; however, studies with the 
cyclic peptide immunosuppressant cyclosporine as well as peptidomimetics 
such as the HIV-protease inhibitor 
saquinavir (Invirase) and a new cysteine protease 
inhibitor K02 (Morpholine-Urea-Phe-Hphe-Vinyl sulfone; Axys 
Pharmaceuticals) provide some insight into the impact of these systems on 
the oral absorption of peptides. 
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AB Purpose was to investigate in vitro the mechanisms involved in the 
gastro-intestinal absorption of the HIV protease 
inhibitor, saquinavir mesylate ( Invi rase . RTM . ) whose oral 
bioavailability is low, variable, and significantly increased by 
co-administration with ritonavir, also an HIV protease 
inhibitor but with higher oral bioavailability. Confluent 
epithelial layers of human Caco-2 cells mimict^ing the intestinal barrier. 
Both saquinavir and ritonavir showed polarized transport through Caco-2 
cell monolayers in the basolateral to apical direction (secretory 
pathway) , exceeding apical to basolateral transport (absorptive pathway) 
by factors of 50-70 and 15-25, resp. Active efflux was temp, dependent, 
saturable and inhibited by verapamil and cyclosporin A. Saquinavir and 
ritonavir decreased each other's secretory permeability and hence elevated 
their net transport by the absorptive pathway. Saquinavir and ritonavir 
are both substrates for an efflux mechanism in the gut, most litcely 
p-glycoprotein, which acts as a counter-transporter for 

both drugs. Together with sensitivity to gut-wall metab . by cytochrome P 
450 3A, this may partially account for the low and variable oral 
bioavailability of saquinavir in din. studies and for its increased 
bioavailability after co-administration with ritonavir. 
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Drug bioavailability 

(active apical secretory efflux of HIV protease inhibitors 
saquinavir and ritonavir in Caco-2 cell monolayers) 
IT P-glycoproteins 
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saquinavir and ritonavir in Caco-2 cell monolayers) 
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AB The FDA approved HIV-1 protease inhibitors, ritonavir, 

saquinavir, and indinavir, are very effective in inhibiting HIV 
-1 replication, but their long-term efficacy is unknown. Since in vivo 
efficacy depends on access of these drugs to intracellular sites where 
HIV-1 replicates, we detd. whether these protease inhibitors are 
recognized by the MDRl multidrug transporter (p- 
glycoprotein, or P-gp), thereby reducing their intracellular 
accumulation. In vitro studies in isolated membrane prepns. from insect 
cells infected with MDRl-expressing recombinant baculovirus showed that 
these inhibitors significantly stimulated P-gp-specif ic ATPase activity 
and that this stimulation was inhibited by SDZ PSC 833, a potent inhibitor 
of P-gp. Furthermore, photoaf f inity labeling of P-gp with the substrate 
analog [ 1251 ] iodoarylazidoprazosin (lAAP) was inhibited by all three 
inhibitors. Cell-based approaches to evaluate the ability of these 
protease inhibitors to compete for transport of known P-gp substrates 
showed that all three HIV-1 protease inhibitors were capable of 
inhibiting the transport of some of the known P-gp substrates but their 
effects were generally weaker than other documented P-gp modulators such 
as verapamil or cyclosporin A. Inhibition of HIV-1 replication 
by all three protease inhibitors was reduced but can be restored by MDRl 
inhibitors in cells expressing MDRl. These results indicate that the 
HIV-1 protease inhibitors are substrates of the human multidrug 
transporter, suggesting that cells in patients that express the MDRl 
transporter will be relatively resistant to the anti-viral effects of the 
HIV-1 protease inhibitors, and that absorption, excretion, and 
distribution of these inhibitors in the body may be affected by the 
multidrug transporter. 
ST HIVl protease inhibitor MDRl multidrug transporter 
IT Anti-AIDS agents 
Antiviral agents 
Human immunodeficiency virus 1 

(HIV-1 protease inhibitors are substrates for the MDRl 
multidrug transporter) 
IT Multidrug resistance proteins 

RL: BPR (Biological process); BSU (Biological study, unclassified); BIOL 
(Biological study); PROG (Process) 

(MDRl; HIV-1 protease inhibitors are substrates for the MDRl 
multidrug transporter) 
IT Biological transport 

(drug; HIV-1 protease inhibitors are substrates for the MDRl 
multidrug transporter) 
IT 127779-20-8, Saquinavir 150378-17-9, Indinavir 155213-67-5, Ritonavir 
RL: BPR (Biological process); BSU (Biological study, unclassified); BIOL 
(Biological study); PROC (Process) 

(HIV-1 protease inhibitors are substrates for the MDRl 
multidrug transporter) 
IT 144114-21-6, Retropepsin 
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AB The FDA approved HIV-1 protease inhibitors, ritonavir, 

saquinavir, and indinavir, are very effective in inhibiting HIV 
-1 replication, but their long-term efficacy is unknown. Since in vivo 
efficacy depends on access of these drugs to intracellular sites where 
HIV-1 replicates, we detd. whether these protease inhibitors are 
recognized by the MDRl multidrug transporter (p- 
glycoprotein, or P-gp) , thereby reducing their intracellular 
accumulation. In vitro studies in isolated membrane prepns . from insect 
cells infected with MDRl-expressing recombinant baculovirus showed that 
these inhibitors significantly stimulated P-gp-specif ic ATPase activity 
and that this stimulation was inhibited by SDZ PSC 833, a potent inhibitor 
of P-gp. Furthermore, photoaf f inity labeling of P-gp with the substrate 
analog [ 1251 ] iodoarylazidoprazosin (lAAP) was inhibited by all three 
inhibitors. Cell-based approaches to evaluate the ability of these 
protease inhibitors to compete for transport of known P-gp substrates 
showed that all three HIV-1 protease inhibitors were capable of 
inhibiting the transport of some of the known P-gp substrates but their 
effects were generally weaker than other documented P-gp modulators such 
as verapamil or cyclosporin A. Inhibition of HIV-1 replication 
by all three protease inhibitors was reduced but can be restored by MDRl 
inhibitors in cells expressing MDRl. These results indicate that the 
HIV-1 protease inhibitors are substrates of the human multidrug 
transporter, suggesting that cells in patients that express the MDRl 
transporter will be relatively resistant to the anti-viral effects of the 
HIV-1 protease inhibitors, and that absorption, excretion, and 
distribution of these inhibitors in the body may be affected by the 
multidrug transporter. 
ST HIVl protease inhibitor MDRl multidrug transporter 
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Human immunodeficiency virus 1 

(HIV-1 protease inhibitors are substrates for the MDRl 
multidrug transporter) 
IT Multidrug resistance proteins 

RL: BPR (Biological process); BSU (Biological study, unclassified); BIOL 
(Biological study); PROC (Process) 

(MDRl; HIV-1 protease inhibitors are substrates for the MDRl 
multidrug transporter) 
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AB Purpose was to investigate in vitro the mechanisms involved in the 
gastro-intestinal absorption of the HIV protease 
inhibitor, saquinavir mesylate (Invirase . RTM. ) whose oral 
bioavailability is low, variable, and significantly increased by 
co-administration with ritonavir, also an HIV protease 
inhibitor but with higher oral bioavailability. Confluent 
epithelial layers of human Caco-2 cells mimic)cing the intestinal barrier. 
Both saquinavir and ritonavir showed polarized transport through Caco-2 
cell monolayers in the basolateral to apical direction (secretory 
pathway), exceeding apical to basolateral transport (absorptive pathway) 
by factors of 50-70 and 15-25, resp. Active efflux was temp, dependent, 
saturable and inhibited by verapamil and cyclosporin A. Saquinavir and 
ritonavir decreased each other's secretory permeability and hence elevated 
their net transport by the absorptive pathway. Saquinavir and ritonavir 
are both substrates for an efflux mechanism in the gut, most litcely 
p-glycoprotein, which acts as a counter-transporter for 

both drugs. Together with sensitivity to gut-wall metab. by cytochrome P 
450 3A, this may partially account for the low and variable oral 
bioavailability of saquinavir in clin. studies and for its increased 
bioavailability after co-administration with ritonavir. 
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glycoprotein 
IT Animal cell line 

(Caco-2; active apical secretory efflux of HIV protease 
inhibitors saquinavir and ritonavir in Caco-2 cell monolayers) 
IT Digestive tract 

Drug bioavailability 

(active apical secretory efflux of HIV protease inhibitors 
saquinavir and ritonavir in Caco-2 cell monolayers) 
IT P-glycoproteins 
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IT Drug interactions 
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AB A review with 83 refs. Cytochrome P 450 3A4 (CYP3A4), the major phase I 
drug metabolizing enzyme in humans, and the MDRl gene product p- 
glycoprotein (P-gp) are present at high concns . in villus tip 
enterocytes of the small intestine and share a significant overlap in 
substrate specificity. A large body of research both in vitro and in vivo 
has established metab . by intestinal CYP3A4 as a major determinant of the 
systemic bioavailability of orally administered drugs. More recently it 
has been recognized that drug extrusion by intestinal P-gp can both reduce 
drug absorption and modulate the effects of inhibitors and inducers of 
CYP3A-mediated metab. There is relatively little data regarding the 
effects of CYP3A and P-gp on peptide drugs; however, studies with the 
cyclic peptide imir.unosuppressant cyclosporine as well as peptidomimetics 
such as the HIV-protease inhibitor 

saquinavir (Invirase) and a new cysteine protease 
inhibitor K02 (Morpholine-Urea-Phe-Hphe-Vinyl sulfone; Axys 

Pharmaceuticals) provide some insight into the impact of these systems on 
the oral absorption of peptides. 
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IT Drug delivery systems 

(oral; role of p-glycoprotein and cytochrome P 450 
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TI Saquinavir, an HIV protease inhibitor, is 

transported by p-glycoprotein 
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AB This work investigated whether saquinavir is a substrate for the multidrug 
resistance transporter p-glycoprotein (P-gp), which 

may reduce the effective intracellular concn. of the drug. G185 cells, 
which highly express P-gp, were resistant to saquinavir-mediated 
cytotoxicity, and co-addn. of cyclosporine reversed this resistance. 
Saquinavir and saquinavir mesylate inhibited basolateral-to-apical 
transport of the fluorescent dye rhodaraine 123 in a polarized epithelial 
transport assay, a result that suggests competition of these drugs for the 
P-gp transporter. Finally, the specific, directional transport of 
saquinavir and saquinavir mesylate was measured in an epithelial monolayer 
model. Transport in the basolateral-to-apical direction was 3-fold 
greater than apical-to-basolateral flux for both saquinavir and saquinavir 
mesylate and was blocked by co-incubation with the established 
P-gp-reversal agents cyclosporine and verapamil. These data provide 
evidence that saquinavir is a substrate for the P-gp transporter and 
suggest that this protein may affect intracellular accumulation of the 
drug and contribute to its poor oral bioavailability. 

ST saquinavir transport multidrug resistance P glycoprotein 

IT Multidrug resistance 

(saquinavir transport by P-glycoprotein in relation 
to) 

IT Biological transport 

(saquinavir transport by P-glyooprotein in relation 
to multidrug resistance) 
IT P-glycoproteins 

RL: BPR (Biological process); BSU (Biological study, unclassified); BIOL 
(Biological study); PP.OC (Process) 

(saquinavir transport by p-glycoprotein in relation 
to multidrug resistance) 
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(saquinavir transport by p-glycoprotein inhibition 
by) 
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TI The drug transporter p-glycoprotein limits oral 

absorption and brain entry of HIV-1 protease inhibitors 
AU Kim, Richard B.; Fromm, Martin F. ; Wandel, Christoph; Leake, Brenda; Wood, 

Alastair J. J.; Roden, Dan M. ; Wilkinson, Grant R. 
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LA English 
CC 1-2 (Pharmacology) 

AB Currently available HIV-1 protease inhibitors are potent agents 
in the therapy of HIV-1 infection. However, limited oral 
absorption and variable tissue distribution, both of which are largely 
unexplained, complicate their use. The authors tested the hypothesis that 
p-glycoprotein is an important transporter for these 

agents. The authors studied the vectorial transport characteristics of 
indinavir, nelfinavir, and saquinavir in vitro using the model P 
-glycoprotein expressing cell lines L-MDRl and Caco-2 cells, and 
in vivo after i.v. and oral administration of these agents to mice with a 
disrupted mdrla gene. All three compds . were found to be transported by 
p-glycoprotein in vitro. After oral administration, 

plasma concns . were elevated 2-5-fold in mdrla (-/-) mice and with i.v. 
administration, brain concns. were elevated 7-36-fold. These data 
demonstrate that p-glycoprotein limits the oral 

bioavailability and penetration of these agents into the brain. This 

raises the possibility that higher HIV-1 protease 

inhibitor concns. may be obtained by targeted Pharmacol. 

inhibition of p-glycoprotein transport activity. 
ST p glycoprotein HIVl protease 

inhibitor bioavailability; absorption HIVl protease 

inhibitor P glycoprotein; brain HIVl 

protease inhibitor P glycoprotein 
IT Ttoimal cell line 

(Caco-2; drug transporter p-glycoprotein limits 

oral absorption and brain entry of HIV-1 protease inhibitors) 
IT Animal cell line 

(L-MDRl; drug transporter p-glycoprotein limits 

oral absorption and brain entry of HIV-1 protease inhibitors) 
IT Intestine 

(colon; drug transporter p-glycoprotein limits oral 
absorption and brain entry of HIV-1 protease inhibitors) 

IT Blood plasma 

Blood-brain barrier 
Brain 

Digestive tract 

Drug bioavailability 

Drug metabolism 

Heart 

Kidney 

Liver 

Spleen 

(drug transporter p-glycoprotein limits oral 
absorption and brain entry of HIV-1 protease inhibitors) 
IT P-glycoproteins 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
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absorption and brain entry of HIV-1 protease inhibitors) 
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(drug; drug transporter p-glycoprotein limits oral 
absorption and brain entry of HIV-1 protease inhibitors) 

IT Intestine 
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absorption and brain entry of HIV-1 protease inhibitors) 

IT Biological transport 
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